Chemiluminescent low-light imaging of biospecific reactions on macro- and microsamples using a videocamera-based luminograph.
The analytical performance of a low-light imaging luminograph for quantitative luminescence analysis was evaluated in terms of sensitivity, spatial resolution, accuracy, precision, and sample geometry, at the macrolevel and in combination with optical microscopy. The system allows for the detection of 400 amol of enzymes such as alkaline phosphatase and horseradish peroxidase using 1,2-dioxetanes and luminol/p-iodophenol or acridancarboxylate esters, respectively, as chemiluminescent substrates. Enzymatic activity and spatial distribution of nylon net immobilized-alkaline phosphatase was studied; the system permits the quantification of the immobilized enzyme with a spatial resolution as low as 1 μm. Other applications, such as the alkaline phosphatase localization in 8 μm intestinal mucosa cryosections, quantitative immunocytochemistry, and dot blot DNA hybridization reactions, were studied and optimized. The system was also employed for in situ hybridization assay of cytomegalovirus DNA in infected human fibroblasts. The presence of a viral genome was revealed with digoxigenin-labeled probes and alkaline phosphatase-labeled anti-digoxigenin antibody, using chemiluminescent substrate for this enzyme. The luminescent signal was intense and stable, and the probe was imaged and quantified within single cells with higher intensity in the nuclei, with a spatial resolution as low as 1 μm and very low background. The results show that this technique is an ultrasensitive and potent analytical tool to localize and quantify biomolecules at microscopic level, and it is suitable for many bioanalytical applications.